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Spidy is a multi-legged robot which looks much like a four or six legged arthropod but also has a hidden flight system and the adhesive feature which adds to the utility of the bot in various defense, military or stealth operations. The important features include:

1) Spidy will be equipped with an efficient image processing algorithm that can recognize objects and extract features.
2) Communicating with the bot will be made much easier through speech recognition process implemented by NLP.
3)  The bot can self-transform itself from four legged structure to a drone and vice versa increasing the flexibility of it and the ability to cross any barrier.
4)  The bot can travel across all terrains. It has a climbing feature which is a suction mechanism or gecko feet tape mechanism that would help it to climb walls.

5) By installing e-nose technology it can also sense poisonous gases. Gesture control feature can be included to increase the stealth parameter.

Specifications: - The four legs would totally consist of 12 actuators and 3D printed parts. It appears like an octagon from the top with all legs folded. It will include a high resolution camera and four brushless motors attached to folding structures that can elongate whenever required.

For the image-processing part, YOLOv3 algorithm, noise removal, edge detection using  Fourier transforms of boundaries and canny edge detection will be included.
This implementation involves applying fourier transform on the boundaries of an images. Converting an image from time domain to frequency domain. This implementation is very useful in identification of letters from text as well as for edge detection using noise removal.

For this system we will be using deep dense convolutional neural networks  more-precisely mobilenet archietecture for less dense operations . For activation ReLu activation layer.
The touch sensors will facilitate the self-destruction feature in emergency cases, in case the survelliance bot enters the enemy territory. SLAM algorithm can be used precisely mapping the bot.

A secondary part (an unimagined aspect):- For the NLP feature, the bot can hear all the information and discussions of the enemy group and interpret them using speech recognition and pass on the information. This may be achieved by Character embedding CNN for sentiment analysis, Word2vec or Glove model for text understanding. Also speech recognition API can be used for converting speech into text and then using pre-trained models mentioned above.

Future Research scopes:-  
Gesture control feature :- This feature can help improve the stealth of the bot which can be controlled just by gestures from a fair distance and thus the bot works accordingly. 
Landmine detection and navigation planning :- The bot can detect landmines and find the possible area of their presence, along with identifying and recognizing enemy targets and tracing their location by GPS sensors and therefore, prepares the most suitable and safe path for the armed forces.
Structures:-

[image: image4.png]The top View (the legs are folded and the four
N layered structures are also folded)

the servo or actuator between femur and coxa

the outer shield that covers the brushless
motor and the propellor

the central frame





[image: image2.png]Top view :- (when the four layered
structures are elongated to transform
itself to a quadcopter)

propellor

four layered structures elongated





[image: image3.png]w: (focussing on one of the legs)

the outer shield covering the
brushless motor

brushless motor

servo between femur and tibia

tibia

servo between coxa and
femur

servo at the coxa joint




[image: image5.png]The side view (looking into the face that contains a servo or actuator for that particular leg)

a four layer structure that
can elongate freely along
its axis and can also fold

itself

central frame

the elongated structure

servo at the head of the
ot
coxa joint Tow rpm high torque
geared motor that
brushless motor controls the folding and

elongation

femur.

servo at the femur coxa
joint

servo at the femur and tibia
joint



Biography
Tias Mondal:- Third year Undergraduate students of the stream Electronics and Electrical Communication Engineering from IIT Kharagpur. Machine learning and Computer vision enthusiast. CV link . Linkedin Account Link. 
Soham Saha:- Third year Undergraduate students of the stream Electronics and Electrical Communication Engineering from IIT Kharagpur. Robotics enthusiast and arduino programming.

Presenting author details 
Full name: Tias Mondal 
Contact number:  +91-8420231840

e-mail- tiasmondal9161@gmail.com
Linked In account: https://www.linkedin.com/in/tias-mondal-aa9898165/
Category: Poster presentation
Full name: Soham Saha 
Contact number: +91-8017153305
Category: Poster presentation
e-mail:- sohamboby@gmail.com


